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all generous impulses, and endowed with all an Ionian's sen- 
sitiveness of taste. We confess to feeling a peculiar charm in 
the delicate beauty of the style, the clearness of the thought, 
the harmony of the whole composition. As we read the 
eloquent page, imagination carries us back to the author's old 
lecture-room in Berlin, — we mark again the fine enthusiasm 
with which that face was lighted, — again we listen to the 
music of that rich and harmonious voice. 



Art. IX. — Climatology of the United States, and of the Tem- 
perate Latitudes of the North American Continent. By Loein 
Blodget. Philadelphia : J. B. Lippincott & Co. 1857. — 
XVII. Permanence of Climate. — XVIII. Physical Constants. 
— XIX. Climate of the Northwestern Districts. 

Circumstances have led us to an examination of the topics 
placed at the head of this article. They are the captions of 
the last three sections of the large work on the " Climatology 
of the United States," which we have already noticed.* The 
first and third we shall more particularly consider, because 
the subjects have a stronger interest for the general reader. 
They may prove a not unapt introduction to the considera- 
tion of the climatic facts, and the reasonings and illustrations, 
which make up the work itself. 

The permanence of climate in a country is a subject of im- 
portance chiefly in a scientific view. Practically, it has less 
interest, because the changes, if there are any, are confessedly 
of very slow development. With all the fluctuations, there is 
a middle range to which there is seen to be a constant ten- 
dency. More extended observations have increased the force 
of this conviction in the educated and thinking. Two wide- 

* Concerning this book the Baron von Humboldt writes to the author as 
follows: "The work by itself, in a scientific aspect, is conceived in views the 
most proper thoroughly to reach the causes so various of the distribution of heat 
on the coast and west of the Alleghanies." 
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spread and popular errors on this point appear now to be cor- 
rected, or generally abandoned. The first is the opinion of 
some scientific men, that the climate of the temperate zone 
has been growing milder in Europe and America ; and the sec- 
ond is the belief of the common people, and of a few thinkers, 
that the climate is becoming more severe, and less favorable 
to life and happiness. Both are exploded by the system of 
climatic averages deduced from the multitude of observations 
over the Northern hemisphere, and by the vast amount of 
historic records on climatic facts and vegetable products. To 
these our author appeals as " the results of observation and 
historical citation," and regards them as decisive proof. The 
argument at this day is held to be entirely satisfactory. The 
conclusion accords with the language of an old authority : 
" While the earth remaineth, seed-time and harvest, and cold 
and heat, and summer and winter, and day and night, shall 
not cease." 

In opposition to both these errors the most powerful work 
was the dissertation of Noah Webster, published by the Con- 
necticut Academy in 1806, " On the Supposed Change in the 
Temperature of Winter." The views of Dr. Williams in his 
" History of Vermont," and of Mr. Jefferson in his " Notes on 
Virginia," as well as of Buffon, Gibbon, and others in Europe, 
on the amelioration of climate, seemed to be annihilated by 
his argument. He proved by extracts from a host of authors, 
German, Saxon, Latin, and Greek, that the grape, fig, olive, 
orange, date, and the common cereals, flourished in the open 
air, without protection, at the same northern latitude in the 
time of Julius Caesar as they did in 1800 ; that in our coun- 
try the same fact holds true of the native productions, from 
its first settlement to the present; that very severe winters 
occur, occasionally, in recent as in ancient times, and were 
then, as now, the exception, and not the rule ; and that they 
are, as they were, attended by a general freezing of waters in 
the sounds, bays, harbors, and rivers. He shows, too, that 
the clearing of forests and the cultivation of a country ex- 
tend the heat of autumn into winter, and cause, by the greater 
freezing of the earth, the winter to extend its power later into 
the spring, so that the general temperature of the year is un- 
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changed. The settlement of our new territory has afforded 
constant proof of these two positions, and the facts are equally- 
certain as to other particulars in Europe and Asia at the present 
day. We may acquiesce in the general opinion of philosophers, 
that the average heat of the globe, and hence of its climate, 
cannot have changed more than a small fraction of a degree 
for the last two thousand years, if indeed from the time Adam 
was placed upon the earth. Considerable strength was added 
to this argument by the collection of authorities on the same 
point by Dr. Forry, to which only a mere reference need be 
made. 

Permanence of climate depends on the permanent power of 
its modifying cause, — the sun's rays. If the heat of the sun 
is sent forth with the light in the same constant flow to the 
earth, as is in the highest degree probable, " all the changes 
we observe are periodic as belonging to the day and the year, 
and non-periodic in all other cases," so that rain and the 
humidity of the atmosphere, depending on the temperature, 
must also be permanent. To determine the intensity of the 
solar rays in all the periodic changes, is a great object. This 
has been attempted with most interesting success in the essay 
published in the " Smithsonian Contributions to Knowledge." * 
The fundamental principle of the investigation is, " that the 
intensity of the sun's rays, like gravitation, varies inversely as 
the square of the distance," the well-known " geometrical 
consequence of the divergence of the rays." The intensity 
also is to be " referred to the exterior limit of the atmosphere 
which surrounds the globe," as the atmosphere slightly modi- 
fies the action of the solar heat. The intensity will vary for 
several periodic reasons. 

1. From the ellipticity of the earth's orbit. 

The ratio of the sun's intensity in equal times, at the mean 
distance, perihelion, and aphelion, is given as the numbers 1,000, 
1,034, and 967. The amount of heat received in any given 
time " is exactly proportional to the true longitude described " 
in that time. From this law, which had been before demon- 

* " On the Relative Intensity of the Heat and Light of the Sun upon different 
Latitudes of the Earth." By L. W. Meech, A. M. Vol. IX. Art. I. 1856. This 
dissertation was passing through the press at the same time as the Climatology. 
VOL. LXXXVII. NO. 181. 44 
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strated, it follows that the " earth does not receive equal in- 
crements of light and heat in equal times." It follows, also, 
that the whole globe receives in each of the four seasons 
equal intensities of heat, for in each of these the sun de- 
scribes a quarter of a circle in longitude. 

The difference of intensity at perihelion and aphelion 
amounts to one fifteenth of the former quantity, — no inconsid- 
erable part. Is this difference perceptible ? As the perihelion 
occurs about the 1st of January, when the cold is increasing 
from the southern declination of the sun, this difference is not 
noticed north of the equator ; but as this time is summer in 
the southern hemisphere, and occurs just after the longest 
day there, the intensity of the heat becomes, on the plains of 
Australia, excessive beyond what we of the northern hemi- 
sphere ever experience.* Mr. Merriam, so well known by his 
meteorological observations, had an associate last year in 
Australia, who reported on his return, some time since, that in 
the first ten days of February the temperature rose, at mid- 
day, and under a clear sky, to 120°, 130°, and at the highest 
to 146°. The place of observation was in latitude 37° 48' 
south, and longitude 144° 57' east, in the southern part of 
Australia. Mr. Merriam adds, that many years ago, on an in- 
tensely hot day, named in the local tradition Black Thurs- 
day, men and cattle took refuge in the water. In order to 
produce, then, such high temperature, the latitude of the place 
must be considerably south of the southern tropic. A glance 
at the map of the world shows why no such high tempera- 
ture is to be expected in the southern part of Africa or of 
South America. Notwithstanding what we have said, Dove 
found, by a comparison of observations in the opposite hemi- 
spheres, that the mean temperature of June in one is consider- 
ably greater than that of December in the other, although this 
last month is near the perihelion. For this singular fact he 
assigned the reason to be " the greater quantity of land in the 
northern hemisphere exposed to the rays of the sun at the 
summer solstice." This reason Herschel approved. 

The difference from ellipticity does not affect the heat of 

* Herschel's Outlines of Astronomy, new edition, p. 196. 
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the seasons, because the velocity of the earth is greater in per- 
ihelion and less in aphelion, and varies with the intensity. 
The sum of the intensities of heat is the same over the earth, 
for summer and winter. As the intensity is greater for the 
southern hemisphere, it has eight days' less time for its sum- 
mer ; and as the heat of the northern summer has less power, 
it has eight days' longer time. The compensation is com- 
plete. Spring and autumn would not be affected by the ellip- 
ticity in either hemisphere. 

As the perihelion advances nearly twelve seconds in a year, 
in the order of the months, it will occur in June about fifty- 
four thousand years hence, when the superior intensity of the 
sun from this cause will be changed to the northern hemi- 
sphere, and be greatest about the summer solstice. The prob- 
ability of much change of climate from ellipticity, in the past 
or the future, is small. For the whole surface of the earth, 
and for a hundred thousand years, it would not make a differ- 
ence in temperature of two thousandths of a degree. This 
theory sustains the conclusion from other grounds of argu- 
ment already noticed. 

2. The intensity of the sun's heat varies on account of the 
obliquity of the rays, and this obliquity changes during the 
hours of the day, and the days of the different seasons. If 
the sun's daily motion were only in the equator, the rays 
would fall in a perpendicular to the earth's surface only on 
the equator. Owing to the obliquity of the ecliptic, the sun 
is vertical twice in the year to all places within the tropics. 
This materially modifies the intensity of the sun's rays on the 
north of the equator and on the south. Taking any day, it 
is shown that the " sun's intensity at any instant is proportional 
to the sine of the sun's altitude." It obviously begins in the 
morning, and gradually increases with the elevation, unless 
counteracted by other causes, till it reaches a maximum at 
noon, and then declines. Halley first proved the law just an- 
nounced. From this law, by a very ingenious method, Mr. 
Meech derives the hourly and the diurnal intensity of the sun. 
At the equinox, the diurnal intensity for all places is shown 
to be proportional to the cosine of the latitude of the place. If 
the equinoxes have the mean temperature between the ex- 
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tremes of heat and cold in summer and winter, as is probable, 
then the same ratio would hold in relation to the annual 
mean at the equator, namely, that the annual mean tempera- 
ture at any latitude varies as the cosine of the latitude of the 
place. This is Brewster's well-known law, as stated by Mr. 
Meech. 

Some very interesting results are deduced by Mr. Meech 
from the diurnal intensity at different latitudes, on the same 
day. The relative intensities are given in relative numbers 
for the following latitudes, all taken from his table. 

Thus, on June 15th, near the summer solstice, the diurnal 
intensity at the equator, or 

Latitude 0° is 72.0, Latitude 60° is 88.8, 

" 20° " 85.2, « 80° " 96.1, 

« 40° " 90.1, « 90° " 97.6. 

At the summer solstice the sun is vertical at the tropic, 
and its rays there fall with their full intensity; but either 
north or south of this, obliquely, and with less force. But 
the length of the day at the equator is twelve hours, and 
increases northwards, so that in latitude 20° the day is 13.2 
hours ; in latitude 40°, 14.8 hours ; in latitude 665°, 24 hours ; 
and at the pole, six months. Though the obliquity of the 
sun's rays increases towards the north, the length of the day 
increases in a greater ratio, so that the sum of the intensities 
at the pole is greater, as seen above, than at any latitude to- 
wards the equator; and this is shown to exceed that of the 
equator by one fourth, as at the pole the sun shines continu- 
ously for six months, and at the equator only for twelve hours. 
Mr. Meech proves, also, that between May 10th and August 3d, 
on which two days the sun's declination is 17° 40', the " sun's 
vertical intensity over the north pole is greater than upon the 
equator." 

This result comports with the fact of the greater heat of 
summer in more northern latitudes than towards the equator 
for several hours about and after midday, but it is not the 
only reason. There is another well-known consideration, 
namely, the increase of the heat for a time after the maxi- 
mum intensity has passed at noon. In the temperate lati- 
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tudes, the heat of summer days, other things being the same, 
increases till two, and even till nearly three, in the afternoon. 
It is obvious that, for the first hours after noon, the increment 
of heat must be the same as for the first and second hours be- 
fore twelve, as in both cases more heat is received by the 
earth than is given off; and this must continue till the bal- 
ance turns. 

The application of similar reasoning to the seasons has 
long been the solution of the increase of the temperature of 
summer for more than a month after the summer solstice, and 
of the greatest cold of winter for the same period after the 
sun has touched the southern tropic. 

As the obliquity of the ecliptic slowly changes, and is less 
now than two thousand years ago, the sun was formerly ver- 
tical at the solstice a little farther north than now. But time 
fails us to follow the results of this change. 

Interesting as are the conclusions of this admirable investi- 
gation, we have now come to the condition in which the time 
of the greatest heat of the day, or of summer, must be resolved 
by actual observations with the thermometer; for on these, 
climatology has been dependent for the greater part of its 
advancement, and to these there must still be constant resort. 
So varying are the circumstances, that only this instrument 
can show the hour of greatest heat in the day, or the time of 
it in summer, or of the least heat or coldest part of winter. 

These periodic changes, with some of the modifications 
incidentally noticed, show to every one the difficulty of as- 
certaining the physical constants. A long series of extended 
observations over the northern hemisphere will be required ; 
and even then, so many are the causes of variation, local 
and general, it may demand different series of constants for 
different countries, different hours, and different seasons. 
Many very curious facts in this discussion will convince one 
of the magnitude of the work to be accomplished. The ne- 
cessity of hourly observations, day and night, with the care- 
ful noting of all related phenomena, increases before the 
mind, laborious as such observations ever have been and 
must be. Probably the difference in the times of taking the 
observations enhances the other difficulty immeasurably. 
44* 
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When will observers agree universally to take the hours 
which lead to the best results ? The union of such a 
multitude of observers over our great country in the use 
of the three hours 7 A. M., 2 P. M., and 9 P. M., at all the 
military posts and where observations are taken for the 
Smithsonian Institution, is a scientific wonder of great prom- 
ise. Obvious as are the advantages of this plan, have all 
the meteorologists adopted it? 

The last topic discussed in the Climatology is the " Climate 
of the Northwestern Districts." Lieutenant Warren says, 
" Though the western prairie of Nebraska is not much inferior 
to that of corresponding meridians in Kanzas and Northern 
Texas, there is no disguising the fact, that a great portion of it 
is an irreclaimable desert, with only a little wood and cultiva- 
ble land along the streams." Again he says, " Without doubt, 
these regions will yet be inhabited by civilized man." Our 
author contends that the explorations contain abundant evi- 
dence of the high value of this large area for settlement and 
cultivation. In respect to temperature this is clear. But "the 
quantity of rain is not less important than the measure of heat 
to all the purposes of occupation," and the author admits that 
" for the plains east of the Rocky Mountains there may reason- 
ably be some doubt as to the sufficiency " of rain. This refers 
especially to the facts about " the Bad Lands and the coteaus 
of the Missouri," and covers that area of which Lieutenant 
Warren has given the results in his Letter to Senator Jones.* 
The following facts are taken from this letter. Nebraska 
contains 230,000 square miles, about 150,000 of which have 
been in a degree explored by Lieutenant Warren. A line 
drawn from Fort Randall, on the Missouri, near longitude 
97°, on this meridian, through Fort Kearny, on Platte River, 
to Kanzas, will have the greater portion of the arable land on 
its east side, as well as the wooded parts on Elk-Horn River 
and on Platte or Nebraska River. This is a very small por- 
tion of the territory. The Sand Hills and the Bad Lands lie 
on the west of the upper part of this line and still farther 

* Letter of Lieutenant G. K. Warren, Topographical Engineer, to the Hon. 
George W. Jones, relative to his Explorations of Nebraska Territory. With a Map 
of the Territory. Washington. 1858. 
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north, — a desolate country. Farther north still, and on the 
east side of the territory, lie the Black Hills, and the nearly 
level plains around them, well covered with pines, — the coun- 
try of the Dakotas, a large and brave tribe of hostile Indians. 
Living as these do by hunting, that part of Nebraska, con- 
sisting at least of many thousand square miles, cannot be a 
very poor and plantless country. 

The two causes operating to make a large tract of the 
territory, from one to two hundred miles in extent, an irre- 
claimable desert, are poverty of soil, and the deficiency of 
water, — very adequate causes of a desert anywhere. The 
deficiency of water is admitted by Mr. Blodget ; and it may 
extend over a wider tract than his data show. Still, look- 
ing at the map given by Lieutenant Warren, the eastern, 
northern, and western portions seem to abound with rivers. 
Thus the Missouri is the eastern boundary, into which empty 
several large and long tributaries from the Territory. After 
following up the Missouri, west of north from latitude 40° to 
latitude 48°, we find this river coming from a nearly western 
course across the northern part of Nebraska, from longitude 
101° to longitude 112°, receiving at Fort Union, in latitude 
48°, longitude 104°, the Yellowstone from the southwest, 
a tributary of great length, and fed by streams from two to 
three hundred miles long, one of which rises in latitude 43° ; 
and at Fort Benton, longitude 110|-°, the Missouri receives 
another considerable stream from the far south among the 
mountains. In the southern part of the Territory, the Platte 
or Nebraska River enters the Missouri at latitude 41°, coming 
from the far west, and like the Missouri from west of longi- 
tude 112°, and having its channel between the parallels of 
latitude 40|° and 42|°, along a fertile valley, with abundant 
tributaries to water the southern part of this great Territory. 
On this river Lieutenant Warren places the chief line of 
western travel and emigration from the Missouri to the more 
fertile regions west of that desolate part of the Nebraska Ter- 
ritory. At Fort Laramie, on the Platte, in latitude 42° 12' 
and longitude 104° 47', where the beautiful Laramie, flowing 
from the southwest, unites with it, the country is specially 
commended by Lieutenant Warren to the attention of the 
government. 
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This is sufficient to satisfy us that the time has not yet 
come to settle the question of the value of this part of the 
United States, and especially of the regions farther west and 
south. In Nebraska Territory dwell powerful hordes of Indians, 
of several tribes ; great herds of buffalo roam over its plains 
and mountain-studded valleys ; in some parts, elk, deer, and 
other wild animals abound. To say nothing of the instincts of 
the Indians and of their judicious selection of their dwelling- 
places, certainly the animals swarming over that great coun- 
try must have an extraordinary power of vitality if they live 
and propagate so abundantly in regions sandy, desolate, bar- 
ren, and " where no water is." Indeed, a glance at the course 
of the Missouri and its larger tributaries shows great provision 
for the conveyance of the floods from the hills and valleys, and 
the tortuous windings of the river for thousands of miles in- 
dicate its fitness and design to restore to the atmosphere, 
by evaporation, a large portion of its waters, to give fresh- 
ness and verdure and life to various portions of the coun- 
try. Other explorers speak of the capacity of that Western 
world in language not altogether depreciatory of its value. 
One thing is true, at least, that thus far the emigrants have 
found the country superior to the estimate of its agricultural 
and mineral advantages. 

The language of Lieutenant R. Saxton, U. S. A., is defi- 
nite and full. He had explored the route of the Columbia 
valley nearly eastward to Fort Benton, on the head-waters 
of the Missouri, latitude 47° 50' and longitude 110° 36'. Be- 
fore crossing the dividing ridge of the Rocky Mountains, 
from which the waters flow westward into the Pacific and 
eastward into the Atlantic, the highest point of the ridge 
being 4,724 feet above the Pacific at Fort Vancouver, he 
says : * " I find that my previous ideas of the Rocky Moun- 
tain range were, so far as this section is concerned, entirely 
erroneous. Instead of a vast pile of rocks and mountains, 
almost impassable, I found a fine country, well watered by 
streams of clear cold water, and interspersed with meadows of 

* Explorations for a Railroad Route from the Mississippi River to the Pacific. 
Vol. I. Lieutenant Saxton's Report, pp. 281-283, in Governor Stevens's Report of 
the Route on the 47th and 49th Parallels of Latitude. 
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most luxuriant grass." And again, " Through a magnificent 
country, fitted to support a numerous population of civilized 
men." Before reaching Fort Union in the northwestern part 
of Nebraska Territory, for days, Lieutenant Saxton describes 
the abundance of game, as " buffalo, bear, elk, and black- 
tailed deer," says that no country " can boast a greater pro- 
fusion of game," and soon adds, " innumerable herds of buf- 
falo cows, in many places extending in every direction as far 
as the eye could reach." Another explorer reports similar 
herds of buffalo in that section of Nebraska Territory, at 
a later period. There must be luxuriant vegetation, with a 
fine soil under it, well watered, on which civilized man will 
find a rich and happy home. Admitting the existence of a 
large irreclaimable desert in Nebraska Territory, and the 
smaller deserts reported in some of the explorations farther 
south and west, there is still a vast country of great value, 
from which these deserts cannot exclude the enterprise and 
energy of Americans. 



Art. X. — The Life and Labors of the Rev. T. H. Gallaudet, 
LL. D. By Rev. Heman Humphrey, D. D. New York : 
Robert Carter & Brothers. 1857. 12mo. pp. 440. 

The story of active philanthropy is ever interesting, and 
many a schoolboy has read with delight the lives of com- 
forters of human sorrow, from John Howard to Florence 
Nightingale. But in the whole range of biography we 
seldom meet with a more interesting narrative than that of 
Thomas H. Gallaudet. His labors were neither in jails nor 
in military hospitals, but chiefly with the deaf and dumb, 
whose woes at first sight would appear more utterly irre- 
mediable than those of chained felons or mangled soldiers. 

Thomas Hopkins Gallaudet was born in Philadelphia on 
the 10th of December, 1787. He came of a Huguenot family, 
originally settled in the city of Rochelle, France, bis great-grand- 
father, Peter Elihu Gallaudet, having emigrated to this country 



